WE CLAIM : 


1. A process for expanding tobacco 
comprising the steps of: 

(a) filling into an impregnator vessel 
tobacco having an average bulk density of from about 10 
to about 15 lbs./cu.ft.; 

(b) contacting the tobacco with carbon 
dioxide gas at a pressure ranging up to a maximum 
pressure of from about 400 psig to about 1057 psig and 
at a temperature such that the carbon dioxide gas is at 
or near saturated conditions; 

(c) allowing the tobacco to contact the 
carbon dioxide for a time sufficient to impregnate the 
tobacco with carbon dioxide; 

(d) releasing the pressure; 

(e) thereafter subjecting the tobacco 
to conditions such that the tobacco is expanded; and 

(f) prior to step (b), removing a 
sufficient amount of heat from the tobacco to cause a 
controlled amount of carbon dioxide to condense on the 
tobacco such that the tobacco is cooled to a 
temperature of from about -35 °F to about 30°F after 
releasing the pressure in step (d). 

2. The process of claim 1 wherein the 
tobacco has an initial OV content of from about 12% to 
about 21%, 


3. The process of claim 2 wherein the 
tobacco has an initial OV content of from about 13% to 
about 16%. 


4. The process of claim 1 wherein step (b) 
of contacting the tobacco with carbon dioxide is 


Source: https://www.industrydocuments.ucsf.edu/docs/nnkjOOOO 





conducted at a pressure ranging up to a maximum 
pressure of from about 650 psig to about 950 psig. 

5. The process of claim 1 wherein step (f) , 
removing a sufficient amount of heat from the tobacco 
to cause a controlled amount of carbon dioxide to 
condense on the tobacco includes pre-cooling the 
tobacco prior to filling the tobacco into an 
impregnator vessel in step (a). 

6. The process of claim 1 wherein step (f ), 
removing a sufficient amount of heat from the tobacco 
to cause a controlled amount of carbon dioxide to 
condense on the tobacco includes pre-cooling the 
tobacco in situ after filling the tobacco into an 
impregnator vessel in step (a). 

7. The process of claim 6 wherein step (f), 
removing a sufficient amount of heat from the tobacco 
to cause a controlled amount of carbon dioxide to 
condense on the tobacco includes subjecting the tobacco 
to a partial vacuum prior to contacting the tobacco 
with the carbon dioxide in step (b). 

8. The process of claim 6 wherein step (f), 
removing a sufficient amount of heat from the tobacco 
to cause a controlled amount of carbon dioxide to 
condense on the tobacco includes flowing carbon dioxide 
gas through the tobacco. 

9. The process of claim 8 wherein the 
step of flowing carbon dioxide gas through the tobacco 
is carried out at a substantially steady intermediate 
pressure between atmospheric pressure and the maximum 
pressure. 
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10. The process of claim 9 wherein the 
intermediate pressure is a pressure between about 200 
psig and about 300 psig. 

11. The process of claim 1 wherein step (f) , 
removing a sufficient amount of heat from the tobacco 
to cause a controlled amount of carbon dioxide to 
condense on the tobacco includes cooling the tobacco to 
less than or equal to about 10°F prior to step (b). 

12. The process of claim 1 wherein steps 

(a), (b), (c), (d) and (f) are carried out in a total 

cumulative time of less than about 300 seconds. 

13. The process of claim 12 wherein the 
total cumulative time is between about 50 and about 150 
seconds. 

14. The process of claim 1 wherein step (b), 
contacting the tobacco with carbon dioxide gas includes 
pressurizing the carbon dioxide up to the maximum 
pressure and then depressurizing the carbon dioxide, 
wherein the tobacco is allowed to remain in contact 
with the carbon dioxide at the maximum pressure for 
less than about 1 second. 


15. The process of claim 14 wherein the 
tobacco is allowed to remain in contact with the carbon 
dioxide at the maximum pressure for substantially no 
time. 


tobacco 
dioxide 
about 1 


16. The process of claim 1 wherein the 
is allowed to remain in contact with the carbo 
at the maximum pressure for a period of from 
second to about 300 seconds. 
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17. The process of claim 1 wherein step (d), 
releasing the pressure, is carried out over a period of 
from about 1 second to about 300 seconds. 

18. The process of claim 1 wherein from a 
negligible amount to about 0.5 pound of carbon dioxide 
per pound of tobacco is condensed on the tobacco. 

19. The process of claim 1 wherein from 

about _ to about _ weight percent of carbon 

dioxide is impregnated into the tobacco after 
relaeasing the pressure in step (d). 

20. The process of claim 1 further 
comprising the step of maintaining the impregnated 
tobacco in an atmosphere with a dewpoint no greater 
than the temperature of the tobacco after releasing the 
pressure in step (d), prior to subjecting the tobacco 
to conditions such that the tobacco is expanded in step 
(e). 


21. The process of claim 1 wherein step (e) 
comprises expanding the tobacco by heating in an 
environment maintained at a temperature of from about 
300°F to about 800°F for a period of from about 0.1 
second to about 5 seconds. 

ADD CLAIMS RE AVOIDING "SNOWBALL EFFECT" i.e. ADDING A 
HEATING STEP OR BLOWING HOT GAS STEP 

22. A process for expanding tobacco having 
an initial OV content of from about 13% to about 16% 
and a bulk density of from about 11 to about 14 
lbs./cu.ft. comprising the steps of: 
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(a) contacting the tobacco with carbon 
dioxide gas at a pressure of from about 200 psig to 
about 550 psig and at a temperature such that the 
carbon dioxide gas is at or near saturated conditions; 

(b) while maintaining the pressure of 
the carbon dioxide gas in contact with the tobacco at 
from about 200 psig to about 550 psig, cooling the 
tobacco sufficiently to cause a controlled amount of 
the carbon dioxide to condense on the tobacco prior to 
releasing the pressure in step (e), such that the 
tobacco will be cooled to a temperature of from about 
—10°F to about 30°F after releasing the pressure in 
step (e); 

(c) increasing the pressure of the 
carbon dioxide gas in contact with the tobacco to from 
about 750 psig to about 950 psig while maintaining the 
carbon dioxide at or near saturated conditions; 

(d) allowing the tobacco to contact the 
carbon dioxide for a time sufficient to impregnate the 
tobacco with carbon dioxide; 

(e) releasing the pressure; and 

(f) thereafter subjecting the tobacco 
to conditions such that the tobacco is expanded. 

23. The process of claim 22 wherein the 
tobacco cooling of step (b) includes flowing carbon 
dioxide gas through the tobacco. 

24. The process of claim 22 further 
comprising the step of removing heat from the tobacco 
prior to contacting the tobacco with carbon dioxide gas 
in step (a). 

25. The process of claim 24 wherein heat is 
removed from the tobacco prior to contacting the 
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tobacco with carbon dioxide gas in step (a) by 
subjecting the tobacco to a partial vacuum. 

26. The process of claim 22 further 
comprising the step of maintaining the impregnated 
tobacco in an atmosphere with a dewpoint no greater 
than the temperature of the tobacco after releasing the 
pressure in step (e), prior to subjecting the tobacco 
to conditions such that the tobacco is expanded. 

27. The process of claim 22 wherein step 

(f), subjecting the tobacco to conditions such that the 
tobacco is expanded comprises contacting the tobacco 
with a fluid selected from the group consisting of 
steam, air, and a combination thereof, at about 350°F 
to about 550°F for less than about 4 seconds. 

28. The process of claim 22 wherein from 
about 0.1 pound to about 0.9 pound of carbon dioxide 
per pound of tobacco is condensed on the tobacco. 

29. A process for expanding tobacco having 
an initial OV content of from about 13% to about 16% 
and a bulk density of from about 11 to about 14 
lbs./cu.ft. comprising the steps of: 

(a) pre-cooling the tobacco; 

(b) contacting the tobacco with carbon 
dioxide gas at a pressure ranging up to a maximum 
pressure from about 750 psig to about 950 psig while 
maintaining the carbon dioxide at or near saturated 
conditions; 

(c) allowing the tobacco to contact the 
carbon dioxide for a time sufficient to impregnate the 
tobacco with carbon dioxide; 

(d) releasing the pressure; and 
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(e) thereafter subjecting the tobacco 
to conditions such that the tobacco is expanded. 

30. The process of claim 29 wherein the 
tobacco temperature is less than about 20°F after the 
pressure is released in step (d). 

31. The process of claim 29 further 
comprising the step of maintaining the impregnated 
tobacco in an atmosphere with a dewpoint no greater 
than the temperature of the tobacco after releasing the 
pressure in step (d), prior to subjecting the tobacco 
to conditions such that the tobacco is expanded in step 
(e) . 


32. The process of claim 29 wherein 
step (e), subjecting the tobacco to conditions such 
that the tobacco is expanded comprises contacting the 
tobacco with a fluid selected from the group consisting 
of steam, air, and a combination thereof, at about 
350°F to about 550°F for less than about 4 seconds. 

33. The process of claim 29 wherein from 
about 0.1 pound to about 0.3 pound of carbon dioxide 
per pound of tobacco is condensed on the tobacco. 

34. A process for expanding tobacco having 
an initial OV content of from about 15% to about 19% 
and a bulk density of from about 11 to about 14 
lbs./cu.ft. comprising the steps of: 

(a) cooling the tobacco and lowering 
the OV of the tobacco in situ by subjecting the tobacco 
to a partial vacuum; 

(b) contacting the tobacco with carbon 
dioxide gas at a pressure from about 750 psig to about 
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950 psig while maintaining the carbon dioxide at or 
near saturated conditions; 

(c) allowing the tobacco to contact the 
carbon dioxide for a time sufficient to impregnate the 
tobacco with carbon dioxide; 

(d) releasing the pressure; and 

(e) thereafter subjecting the tobacco 
to conditions such that the tobacco is expanded* 

35. The process of claim 34 wherein the 
tobacco temperature is less than about 20°F after the 
pressure is released. 

36. The process of claim 34 further 
comprising the step of maintaining the impregnated 
tobacco in an atmosphere with a dewpoint no greater 
than the temperature of the tobacco after releasing the 
pressure in step (d), prior to subjecting the tobacco 
to conditions such that the tobacco is expanded. 

37. The process of claim 34 wherein step 

(e), subjecting the tobacco to conditions such that the 
tobacco is expanded comprises contacting the tobacco 
with a fluid selected from the group consisting of 
steam, air, and a combination thereof, at about 350°F 
to about 550°F for less than about 4 seconds. 


38. The process of claim 34 wherein from 
about 0.1 pound to about 0.3 pound of carbon dioxide 
per pound of tobacco is condensed on the tobacco. 


iV 

o 

w 

CD 

CO 

CS 

GO 

G7 


39. A process for expanding tobacco 
comprising the steps of: 
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(a) compacting tobacco to achieve a 
tobacco bulk density of greater than about 9 

lbs./cu.ft.; 

(b) contacting the compacted tobacco 
with carbon dioxide gas at a pressure ranging up to a 
maximum pressure of from about 400 psig to about 1057 
psig and at a temperature such that the carbon dioxide 
gas is at or near saturated conditions; 

(c) allowing the tobacco to contact the 
carbon dioxide for a time sufficient to-impregnate the 
tobacco with carbon dioxide; 

(d) releasing the pressure; 

(e) thereafter subjecting the tobacco 
to conditions such that the tobacco is expanded; and 

(f) prior to step (b), removing a 
sufficient amount of heat from the tobacco to cause a 
controlled amount of carbon dioxide to condense on the 
tobacco such that the tobacco is cooled to a 
temperature of from about -35°F to about 30°F after 
releasing the pressure in step (d). 

40. The process of claim 39 wherein the 
compacted tobacco bulk density is between about 10 and 
about 16 lbs./cu.ft. 

41. The process of claim 40 wherein the 
compacted tobacco bulk density is between about 11 and 
about 14 lbs./cu.ft. 

42. The process of claim 40 wherein the 
tobacco has an initial 0V content of from about 12% to 
about 21%. 
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43* The process of claim 40 wherein the 
tobacco has an initial OV content of from about 13% to 
about 16%* 

44. The process of claim 40 wherein the step 
of contacting the tobacco with carbon dioxide is 
conducted at a pressure ranging up to a maximum 
pressure of from about 650 psig to about 950 psig. 

ETC. ETC. REPEATING THE CLAIM LIMITATIONS AND THE 
STRUCTURE OF CLAIMS 1-21, AND MAYBE 21-39 ???? 

DO WE NEED ALL THESE CLAIMS???? 

100. An apparatus for impregnating tobacco 
with carbon dioxide comprising a tobacco feed conveyor, 
a tobacco compactor, a tobacco impregnation vessel, a 
tobacco discharge device and a tobacco carrier arranged 
to transport tobacco sequentially from the feed 
conveyor to the compactor and then to the impregnation 
vessel and then to the discharge device. 

101. The apparatus according to claim 100 
wherein the tobacco carrier comprises a plurality of 
cylindrical tobacco containers and a continuous 
conveyor arranged to carry the containers. 

102. The apparatus according to claim 101 
wherein the container-carrying conveyor is a rotatable 
turntable on which the containers are mounted with the 
longitudinal axis of each container substantially 
parallel to and substantially equidistant from a 
rotation axis of the turntable. 
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103. The apparatus according to claim 102 
wherein the plurality of cylindrical tobacco containers 
comprises four containers mounted at about 90° 
circumferential displacements from one another on the 
turntable. 


104. The apparatus according to claim 100 
further comprising thermal insulation arranged in the 
impregnation vessel. 

SO AS TO AVOID THE "SNOWBALL EFFECT" OF THE VESSEL 
BECOMING COOLED MORE AND MORE ON EACH CYCLE AND 
BUILDING UP FROST 

105. The apparatus according to claim 100 
further comprising a heater arranged to controllably 
heat the impregnation vessel. 

MUST DE ADDED TO DRAWINGS 
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